Psychiatric illness is a common experience during the early adult years. The recent National Comorbidity Survey Replication estimated that the 12-month prevalence of DSM-IV psychiatric disorder in the USA among young adults (ages 18-29) was 43.8%. 1 The disorders with the highest 12-month prevalence among this age group included anxiety disorders (22.3%), substance use disorders (22.0%) and mood disorders (12.9%). The high rates of psychiatric disorder among young adults are of concern given that psychiatric illness has been shown to be associated with a range of negative life outcomes, including lower educational achievement, decreased employment, lower incomes and lower standard of living.
reported that depression between the ages of 16 and 21 was significantly associated with a range of negative life outcomes at age 25, including mental health outcomes, welfare dependence and unemployment. These associations remained significant even after adjustment for a range of background factors, including family background, history of physical and sexual abuse, neuroticism, gender and comorbid psychiatric disorders.
Although previous studies have examined the associations between specific psychiatric illnesses and life outcomes while controlling for confounding factors, few have examined whether additional episodes of psychiatric disorder have increasingly negative effects on life outcomes. This is surprising given that comorbidity in psychiatric illness is common. For example, the National Comorbidity Survey Replication found that, of those individuals who reported having a psychiatric illness within the past 12 months, 45.0% reported having two or more illnesses and 22.9% reported three or more illnesses. 1 The aims of the present study were to examine the associations between the extent of psychiatric disorder during young adulthood and a range of life outcomes at age 30, including workforce participation, living standards, income and educational achievement. In contrast to most of the previous literature in this area, this study considered the impact of the extent of common psychiatric illness on life outcomes at age 30, rather than examining the effects of a specific psychiatric disorder. The data are drawn from the Christchurch Health and Development Study, a longitudinal study of a birth cohort of individuals born in Christchurch, New Zealand, in 1977 and followed to age 30. The use of a rich longitudinal data source allows the associations between psychiatric illness and life outcomes to be adjusted for a wide range of confounding factors, including family background, academic ability, life events and individual characteristics.
Method Participants
Data were collected as part of the Christchurch Health and Development Study, a consecutive series of 1265 individuals born in Christchurch, New Zealand, in 1977 and followed to age 30. Participants were followed up at birth, 4 months, 1 year, yearly
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Aims
To examine whether the extent of common psychiatric disorder between ages 18 and 25 is associated with negative economic and educational outcomes at age 30, before and after controlling for confounding factors.
Method
Participants were 987 individuals from the Christchurch Health and Development Study, a longitudinal study of a birth cohort of individuals born in Christchurch, New Zealand, in 1977 and followed to age 30. Linear and logistic regression models were used to examine the associations between psychiatric disorder from age 18 to 25 and workforce participation, income and living standards, and educational achievement at age 30, before and after adjustment for confounding factors.
Results
There were significant associations between the extent of psychiatric disorder reported between ages 18 and 25 and all of the outcome measures (all P50.05). After adjustment for confounding factors, the associations between psychiatric disorder and workforce participation, income and living standards remained significant (all P50.05), but the associations between psychiatric disorder and educational achievement were not significant (all P40.10).
Conclusions
After due allowance had been made for a range of confounding factors, psychiatric disorder between ages 18 and 25 was associated with reduced workforce participation, lower income and lower economic living standards at age 30.
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until age 16, then at ages 18, 21, 25 and 30. Data were collected using a combination of semi-structured interviews, standardised tests and teacher reports. The methodology and major findings of this study have been reviewed previously. 13, 14 All information was collected on the basis of signed consent from study participants.
Over the course of the study there has been a gradual loss of participants as a result of participant refusal, death and loss to follow-up. At age 30, 987 participants remained in the study, representing 80.0% of the surviving cohort at age 30.
The present analysis is based on a sample of 950 participants who were assessed at age 30 and had complete data available on the extent of psychiatric disorder between the ages of 18 and 25. This sample represented 77.7% of the surviving cohort at age 30.
Psychiatric disorder
At ages 21 and 25, participants were questioned about the extent to which they had suffered from symptoms of depression, mania, generalised anxiety disorder, panic disorder, social phobia, specific phobias, agoraphobia, substance use, misuse and dependence, and antisocial personality disorder in the period since the preceding interview. Questions were drawn from the Composite International Diagnostic Interview (version 3, revised) 15 and were modified slightly in order to assess psychiatric symptoms over the entire period since the previous interview. Responses to these questions were used to determine the presence or absence of a series of psychiatric disorders at age 30 based on the instructions in the CIDI (version 3, revised) manual and DSM-IV 16 criteria (see Fergusson et al for a more detailed explanation of the criteria used). 17 To measure the extent of psychiatric disorder during young adulthood, six dichotomous measures were constructed representing the presence or absence of each of three disorder types during each of two time periods (age 18-21 and age [21] [22] [23] [24] [25] . These disorder types were: major depression; any anxiety disorder (generalised anxiety disorder, panic disorder, agoraphobia, social phobia or specific phobia); and any substance dependence disorder (alcohol dependence, cannabis dependence or other substance dependence, excluding nicotine dependence).
These dichotomous measures were summed to create a scale ranging from 0 to 6, with 0 representing those with no psychiatric diagnoses during the period from age 18 to 25, and 6 representing those meeting criteria for all disorders during both time periods. For simplicity, this scale was condensed to a four-level scale representing the number of psychiatric disorders over the time period: none; one; two to three; or four or more. The correlation between the condensed and original scales was strong (d = 0.98).
Consideration was given to creating an extended scale measure of psychiatric disorder. This scale was the sum of 18 dichotomous variables representing the presence of each of the nine disorders that were used to compose the disorder categories for the original scale (major depression, generalised anxiety disorder, panic disorder, social phobia, agoraphobia, specific phobia, alcohol dependence, cannabis dependence and other substance dependence) in two time periods (age 18-21, and age [21] [22] [23] [24] [25] . These variables were summed to create a scale ranging from 0 to 18, with 0 representing those with no psychiatric diagnoses during the period from age 18 to 25, and 18 representing those meeting criteria for all disorders during both time periods. Scores on this scale were strongly correlated with those on the previous six-level scale (d = 0.94) and also the condensed four-level scale (d = 0.90). Due to the strong correlations between the three versions of the scale the rest of this paper uses the condensed four-level version of the scale for simplicity.
Consideration was also given to including the presence or absence of conduct disorder/antisocial personality disorder during the periods from 18 to 21 and from 21 to 25. However, analysis revealed that these diagnoses were not significantly related to the outcome variables once due allowance was made for confounding factors. Therefore, they were not included.
Outcome measures
Information obtained from the interview at age 30 was used to construct the following outcome measures.
Paid employment
Participants working in paid employment for any number of hours per week at age 30 were classified as being in paid employment. Overall, 83.2% of participants were in paid employment.
Full-time employment
Participants working in paid employment for 30 or more hours per week were classified as being in full-time employment. Overall, 74.2% of participants were in full-time employment.
Hours worked
The total number of hours worked in paid employment per week at age 30 was calculated. Where weekly hours varied, participants were asked to estimate an average. The mean was 34.0 h (s.d. = 19.1).
Welfare dependence
Participants who reported receiving a sickness, invalid, domestic purposes or unemployment government benefit at age 30 were classified as being welfare dependent. Overall, 8.4% of participants were welfare dependent.
Total personal income
Participants were asked to report their total net weekly personal income, from wages, benefits, investments and all other sources, after tax and deductions, at age 30. Incomes in currencies other than New Zealand dollars were converted to New Zealand dollars using Purchasing Power Parity rates for 2007. 18 The mean was $767.0 (s.d. = $738.1).
Owning a home
Participants who reported that they owned the home in which they were living at age 30 (regardless of whether or not they had a mortgage on the home) were classified as owning a home. Overall, 36.8% of participants owned a home.
Economic living standards
As part of the interview at age 30, participants completed the Economic Living Standards Index Short Form, 19 which measures the material aspects of well-being that are reflected in a person's consumption and personal possessions. Higher scores on this index indicate higher economic living standards. The mean score was 24.9 (s.d. = 5.2).
At age 30, participants were asked if they had ever attained a degree from a New Zealand or overseas university. Overall, 29.0% of participants had attained a university degree.
Tertiary qualifications
At age 30, participants were asked if they had ever attained a postschool (tertiary) qualification that took at least 3 months of study to attain. Overall, 69.0% of participants had one.
Overall highest educational achievement
The highest level of educational achievement reached by age 30 was classified on a seven-point scale where 1 was no qualifications, 2-5 represented increasing levels of high school qualifications, 6 was attending university and 7 was a university degree. The mean score was 4.2 (s.d. = 2.2).
Covariate factors
A series of covariate factors were included in the regression models. These covariate factors were: family socioeconomic status at birth; maternal age; maternal educational achievement; exposure to childhood adversity age 0-10; family living standards age 0-10; parental changes to age 15; childhood physical punishment; childhood sexual abuse; total Wechsler Intelligence Scale for Children -Revised (WISC-R) 20 IQ score; age of leaving secondary school; Test of Scholastic Abilities (TOSCA) 21 score; teacher-rated academic performance age 11-13; gender; motherrated conduct problems age 16; neuroticism age 14; and deviant peer affiliations age 15. Detailed descriptions of these covariate factors can be found in the online supplement.
Statistical methods
Associations between the extent of psychiatric disorder during young adulthood and life outcomes at age 30 were examined using linear regression models (for continuous outcomes) or logistic regression models (for dichotomous outcomes). Regression modelling was conducted in two stages. First, outcomes were modelled as a function of the extent of psychiatric disorder between the ages of 18 and 25. Second, regression models from the first stage were extended to include a series of covariate factors. All covariate factors were initially included, and the model was subsequently refined by removing those factors that were not significant (P<0.05) predictors of the outcome measure. The refined model was used to estimate adjusted mean or proportion scores. For continuous outcomes, adjusted mean scores were calculated using the least squares method. For dichotomous outcomes, adjusted proportions were calculated using the methods described by Lee. 22 Associations between individual categories of psychiatric disorder and life outcomes at age 30 were examined using regression models in the same way as described earlier, except that the variable representing the number of psychiatric disorders was replaced with a variable representing the number of episodes of the relevant disorder (depression, any anxiety disorder or any substance dependence disorder excluding nicotine dependence) between the ages of 18 and 25. These variables were constructed by summing the dichotomous measures of the presence or absence of the relevant disorder in the periods from 18 to 21 and from 21 to 25.
Sample size and sample bias
The gradual loss of participants over time raises questions about the extent to which the results of the present study may be affected by sample bias due to sample loss. To examine the effects of sample loss, missing data were imputed and the results re-analysed using the 'PROC MI' and 'PROC MIANALYZE' procedures in SAS 9.1 for Windows. These procedures use methods of multiple imputation, considered to be one of the best techniques for dealing with missing data (see Rubin, 23, 24 Schafer, 25 Schafer & Graham), 26 to impute missing outcomes and then use these outcomes in the analysis to adjust standard error estimates under the assumption that there was no bias in the estimation of the outcomes.
The results of the analysis using the imputed data were not substantively different from those using the original data and, in all cases, led to the same conclusions. This suggests that the results of the present study were not significantly affected by sample bias due to sample loss. Therefore, the remainder of this paper presents only the results obtained using the original (reduced) sample. Table 1 shows the associations between the extent of psychiatric disorder reported between the ages of 18 and 25, and a series of workforce participation, economic and educational outcomes at age 30. Psychiatric disorder during young adulthood was common, with 50.1% of participants experiencing at least one psychiatric disorder (depression, anxiety disorder or substance dependence) between the ages of 18 and 25. Many participants experienced more than one episode of psychiatric disorder during young adulthood. Of those who experienced any psychiatric disorder during young adulthood, 54.5% experienced two or more episodes of disorder. It should be noted that these multiple episodes of disorder may indicate either multiple episodes of a single disorder or episodes of different disorders.
Results
To examine the associations between the extent of psychiatric disorder during young adulthood and life outcomes at age 30, data were fitted with linear regression models (for continuous outcomes) or logistic regression models (for dichotomous outcomes) in which the outcome measure was modelled as a function of the number of psychiatric disorders during the period from age 18 to age 25 (see Method for details). This analysis revealed that increasing episodes of psychiatric disorder during young adulthood were significantly associated with a range of negative life outcomes. These negative outcomes included decreased likelihood of being in paid employment (P50.0001), decreased likelihood of being in full-time employment (P50.0001), fewer hours worked per week (P50.0001), higher likelihood of being welfare dependent (P50.0001), lower total personal income (P50.0006), lower likelihood of owning a home (P50.0005), lower economic living standards (P50.0001), lower likelihood of attaining a university degree (P50.0007), lower likelihood of attaining a tertiary qualification (P50.04) and lower overall highest educational achievement (P50.002).
The likelihood of experiencing negative life outcomes increased as the extent of psychiatric disorder during young adulthood increased. For all of the outcome measures, those with no episodes of psychiatric disorder had the least negative outcomes, while those with four or more episodes of psychiatric disorder had the most negative outcomes. Table 1 shows that psychiatric disorders during early adulthood were associated with reduced workforce participation, lower income and living standards, and lower educational achievement outcomes at age 30, with increasing episodes of disorder being associated with increasingly negative outcomes. However, the associations between psychiatric disorder in young adulthood and life outcomes at age 30 may be confounded by variables that are associated with both psychiatric disorder during young adulthood and life outcomes at age 30. To examine this, associations between the number of psychiatric disorders from age 18 to age 25 and the covariate factors were tested for statistical significance using a chi-squared test (see Methods and the online supplement for a full list of covariate factors). A more detailed summary of the results of this analysis can be found in online Table DS1 . An increasing number of psychiatric disorders was significantly associated with: younger maternal age (P50.003); greater exposure to childhood adversity (P50.0001); lower family living standards during childhood (P50.0002); greater numbers of parental changes (P50.0001); increased likelihood of childhood sexual abuse (P50.0001), increased exposure to physical punishment during childhood (P50.0001); leaving school at younger ages (P50.0001); female gender (P50.0004); higher levels of conduct problems during adolescence(P50.0001); higher neuroticism scores (P50.0001); and greater likelihood of associating with deviant peers during adolescence (P50.0001).
The preceding analyses showed that psychiatric disorder during young adulthood was significantly associated with a range of family background, academic ability and individual characteristics. This suggests that the associations between psychiatric disorder during young adulthood and life outcomes at age 30 need to be adjusted for covariate factors. To achieve this, the regression models were extended to include a series of covariate factors related to family background, life events and individual characteristics (see Method and the online supplement for details). Table 2 shows the adjusted associations between psychiatric disorder in young adulthood and life outcomes at age 30. The associations have been adjusted for covariate factors. The table also shows the covariate factors that were statistically significant (P50.05) predictors in the regression models.
For all of the outcome measures, the adjusted regression coefficients in Table 2 are smaller than the regression coefficients in Table 1 , indicating that adjusting for covariate factors reduced the associations between psychiatric disorder and life outcomes. However, most of the associations between the extent of psychiatric disorder during young adulthood and life outcomes at age 30 remained statistically significant (P50.05) after adjustment for covariate factors. After adjustment, increasing numbers of episodes of psychiatric disorder between the ages of 18 and 25 were associated with: decreasing likelihood of paid a. Adjusted means and proportions have been estimated from the regression models using the least squares method (for means) or the methods described by Lee 22 (for proportions). b. Significant covariates (P50.05): 1, gender; 2, teacher-rated academic performance, age 11-13; 3, childhood physical abuse; 4, exposure to childhood adversity; 5, neuroticism; 6, IQ; 7, age left school; 8, deviant peer affiliations, age 16; 9, maternal educational achievement; 10, family living standards, age 0-10; 11, childhood sexual abuse; 12, Test of Scholastic Ability; 13, family socioeconomic status at birth; 14, parental changes to age 15; 15, maternal age; 16, conduct problems, age 16. employment (P50.003); decreasing likelihood of full-time employment (P50.005); fewer hours worked per week (P50.008); increasing rates of welfare dependence (P50.0001); decreased total personal income (P50.04); lower likelihood of owning a home (P50.005); and lower economic living standards (P50.0001). However, after adjustment for covariate factors there were no longer significant associations between psychiatric disorders during young adulthood and any of the educational achievement outcomes (attaining a university degree, attaining a tertiary qualification, and overall highest educational achievement, all P40.10). Inspection of the covariates revealed that the models for the educational achievement outcomes tended to include a greater number of covariate factors than the other models. They also tended to include more covariate factors related to family socioeconomic background. This suggests that the relationships between psychiatric disorder and educational achievement can be explained by differences in covariate factors including family socioeconomic background that are associated with both educational achievement and the likelihood of developing psychiatric disorder.
The analyses presented thus far have examined the associations between the total extent of psychiatric disorder during young adulthood and life outcomes at age 30. However, they have not considered whether different psychiatric disorders may have different impacts on life outcomes. To examine this, data were fitted with multiple linear regression models (for the continuous outcomes) or multiple logistic regression models (for the dichotomous outcomes) in which the outcome measure was modelled as a function of a single psychiatric disorder type (depression, anxiety disorder or substance use disorder) and the series of covariate factors. The full results of these regression models can be found in online Table DS2 . Overall, the three psychiatric disorder types had similar influences on life outcomes at age 30. Depression and substance dependence were significantly (P50.05) associated with almost all of the workforce participation and income and living standards outcomes, with the only exceptions being the associations with total personal income, which were marginally significant (P50.09). Anxiety disorders were also associated with most of the workforce participation and income and living standards outcomes, with the only exceptions being paid employment, owning a home, and hours worked per week, where the associations were not significant (P40.11). In almost all cases, the psychiatric disorders were not significantly associated with the educational achievement outcomes (P40.22), with the only exception being the association between substance dependence and degree attainment (P50.03).
To further examine whether different disorder categories had different effects on life outcomes, the regression models that were fitted to the data in Table 2 were extended in two ways.
First, in order to examine whether including information about specific disorder types made any difference to the conclusions of the main analysis, the original models (from Table 2 ) were extended to include three dichotomous variables representing the presence of a diagnosis of each disorder type (depression, anxiety disorder and substance dependence disorder) over the period from age 18 to age 25. In almost all cases, these variables were not significant predictors in the model (P50.05), and in the few cases where they were significant predictors, their inclusion in the regression models made no difference to the conclusions of the original analysis reported in Table 2 .
Second, in order to examine whether different combinations of disorder types had different effects on life outcomes, the original models (from Table 2 ) were extended to include all possible two-way interactions between the three disorder types. In no case were any of these interactions statistically significant (P40.05), suggesting that different combinations of disorder type had similar effects on life outcomes.
Discussion
This study examined the associations between the extent of common psychiatric disorder during young adulthood and life outcomes at age 30 using data from the Christchurch Health and Development Study, a longitudinal study of a birth cohort of individuals born in 1977 and followed for 30 years. The major findings from the present study are discussed below.
Psychiatric disorder during young adulthood (age 18-25) was common, with approximately half of the study participants meeting DSM-IV criteria for depression, anxiety disorder or substance dependence during this time period. Among those meeting criteria for psychiatric disorder, multiple episodes of disorder were frequent, with 65.3% of participants having two or more episodes of disorder.
Increasing numbers of psychiatric disorders during young adulthood were significantly associated with a range of negative life outcomes at age 30, including reduced workforce participation, lower income and living standards and lower educational achievement. However, psychiatric disorder during young adulthood was also associated with a range of confounding factors including family background, academic ability and childhood abuse. After adjustment for these confounding factors, psychiatric disorder during young adulthood was significantly associated with reduced workforce participation, lower income and lower living standards, but was not significantly associated with educational achievement. The relationships between psychiatric disorder and educational achievement could be explained by covariate factors, and particularly, factors associated with family socioeconomic background, which influenced both educational achievement and the likelihood of developing psychiatric disorders.
Whereas previous studies have examined the relationships between specific psychiatric disorders and life outcomes, there has been little research examining the cumulative effect of multiple episodes of psychiatric disorder on life outcomes. The results from this study show that increasing episodes of psychiatric disorder have increasingly negative effects on life outcomes, even after adjustment for confounding factors. In many cases these effects are substantial. For example, after adjustment for confounding factors, the rate of welfare dependence was more than four times higher among those with four or more episodes of psychiatric disorder compared with those with no psychiatric disorder. Similarly, those with four or more episodes of psychiatric disorder worked almost 6 fewer hours per week than those with no psychiatric disorder, and earned $166 less per week.
Implications
The findings from this study revealed that psychiatric disorder during young adulthood is common, and is predictive of a range of negative life outcomes including reduced workforce participation, lower income, and lower standard of living. This suggests a need for further improvements in the diagnosis and treatment of psychiatric illness in order to reduce the negative outcomes experienced by those with psychiatric disorder. However, the results of this study also revealed that those individuals most at risk of negative outcomes are not those who experience any specific psychiatric disorder, but rather, those who experience multiple episodes of disorder. This finding suggests that that there is a need to develop targeted interventions for those with multiple psychiatric disorders in order to reduce the risks of negative life outcomes among this group.
Strengths and limitations
A major strength of this study is that it used a rich longitudinal data-set that allowed the relationships between psychiatric disorder and life outcomes to be adjusted for a wide range of confounding factors. However, this study also had several limitations. Data were drawn from a birth cohort of individuals born at a specific time in a specific place, and therefore it is not clear to what extent the results from this cohort may generalise to other populations. Furthermore, the measure of extent of psychiatric disorder used in this study was limited and considered only the presence of depression, anxiety disorder or substance dependence. It did not include other disorders such as personality disorders, bipolar disorder or attention-deficit hyperactivity disorder. However, the relatively low rates of these disorders in the adult population 1, 27 means that it is unlikely that their inclusion would have a substantial impact on the results. Furthermore, given that significant associations between psychiatric disorder and life outcomes were found using an approximate measure of psychiatric disorder, it is likely that a more precise measure would increase the precision of the models and therefore strengthen, rather than weaken, the conclusions of the study. Finally, while the associations between the extent of psychiatric disorder and life outcomes were adjusted for a wide range of covariate factors, it remains possible that there are additional confounding variables that were not included in the models that could explain the associations.
Within these limitations, the results of this study suggest that those who experience psychiatric disorder during young adulthood are at increased risk of a range of negative life outcomes at age 30. The risk of negative outcomes increases as the total burden of psychiatric disorder increases, with those experiencing the most episodes of psychiatric disorder being at greatest risk of negative outcomes. 
